Transcriptional response of the obligatory aerobe Trichoderma reesei to hypoxia and transient anoxia: implications for energy production and survival in the absence of oxygen.
Oxygen is essential for the survival of obligatorily aerobic eukaryotic microorganisms, such as the multicellular fungus Trichoderma reesei. However, the molecular basis for the inability of such cells to survive for extended periods under anoxic conditions is not fully understood. Using cDNA microarray analysis, we show that changes in oxygen availability have a drastic effect on gene expression in T. reesei. The expression levels of 392 (19.6%) out of 2000 genes examined changed significantly in response to hypoxia, transient anoxia, and reoxygenation. In addition to modulating many genes with no previously assigned function, cells respond to hypoxia by readjusting the balance of expression between genes required for energy production and consumption, and altering the expression of genes involved in protective mechanisms and signaling pathways. Moreover, we show that transient anoxia strongly represses genes for enzymes that are critical for glycolysis, and are essential for energy production under anaerobic conditions. Our study thus reveals crucial differences between the facultative anaerobe Saccharomyces cerevisiae and T. reesei with regard to the oxygen-dependent transcriptional control of the glycolytic pathway, which can account for the differential survival of the two species in the absence of oxygen.